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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on November 26, 2008 has been entered. 

Information Disclosure Statement 
The information disclosure statement filed on 1 1/26/08 fails to comply with the 
provisions of 37 CFR 1.97, 1.98 and MPEP § 609 because some of the references do not have a 
date. It has been placed in the application file, but the information referred to therein has not 
been considered as to the merits. Applicant is advised that the date of any re-submission of any 
item of information contained in this information disclosure statement or the submission of any 
missing element(s) will be the date of submission for purposes of determining compliance with 
the requirements based on the time of filing the statement, including all certification 
requirements for statements under 37 CFR 1.97(e). See MPEP § 609.05(a). 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claims 26-29 and 52-54 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The expression "the effluent comprises a diluent" in lines 1 of claims 26-29 and 52-54 
renders the claims indefinite because these diluents are inconsistent with the diluent that already 
claimed in claims 1 and 36. If applicant intends to claim another diluent other than the diluent 
already claim in claims 1 and 35, the expression should be recited as —the effluent comprises a 
second diluent--. Appropriate correction is required. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

Claims 1-8, 10-12, 20, 22, 25, 35, 36, 37, 38, 46-50, 60-62, 64, and 67are rejected under 
35 U.S.C. 102(e) as anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over 
Culver et al. (US 6,534,691). 

Culver discloses a process for producing alpha-olefins by contacting ethylene with an 
oligomerization catalyst system comprising iron and metal hydride in a continuous reaction zone. 
The catalyst system comprises a metal complex activated by a co-catalyst having a formula as in 
claim 10. The catalyst system is activated in the absence of ethylene. The reaction is operated at 
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a temperature of from 35 to 80° C in the presence of a solvent such as 1-butene. Since the 
catalyst system of Culver is essentially the same as the claimed catalyst, it would be expected 
that the catalyst of Culver would comprise a selective 1-hexene catalyst as claimed. See abstract; 
col. 1, line 58 through col. 2, line 48; col. 3, lines 41-48; col. 8, lines 16-31; 

It is noted that Culver does not specifically disclose a single pass conversion of ethylene 
as claimed and does not specifically disclose the composition of the product as in claims 3-6. 
However, the process of process of Culver is essentially the same as the claimed process in term 
of catalyst and feedstock. It would be expected that the process of Culver would have a 
conversion and a composition as claimed. In the event any different can be shown for the 
conversion and composition as opposed to the conversion and composition taught by Culver, 
such differences would have been obvious to one of ordinary skill. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 23, 24, 3 1, 56, 65, and 66 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Culver et al. (US 6,534,691). 

Culver discloses a process for producing alpha-olefins by contacting ethylene with an 
oligomerization catalyst system comprising iron and metal hydride in a continuous reaction zone. 
The catalyst system comprises a metal complex activated by a co-catalyst having a formula as in 
claim 10. The catalyst system is activated in the absence of ethylene. The reaction is operated at 
a temperature of from 35 to 80° C in the presence of a solvent such as 1-butene. Since the 
catalyst system of Culver is essentially the same as the claimed catalyst, it would be expected 
that the catalyst of Culver would comprise a selective 1-hexene catalyst as claimed. See abstract; 
col. 1, line 58 through col. 2, line 48; col. 3, lines 41-48; col. 8, lines 16-31; 

Culver does not disclose that the fluid flow in the reactor has a Reynolds number of in 
the loop reactor is from about 200,000 to about 700,000 or from 300,000 to about 2,000,000 in a 
tubular reactor, and does not teach a step of manipulating product olefin distribution by 
controlling a pressure in the reaction zone. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Culver by utilizing a Reynolds number as 
claimed because it is within the level of one of skill in the art to utilize any effective flow rate 
including the flow rate having the claimed Reynolds numbers. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Culver by controlling the pressure of the 
reaction zone to provide olefin distribution as claimed because it is known that operating 
conditions including pressure would affect the outcomes of a chemical process. It is within the 
level of one skill in the art to manipulating the olefin distribution by modifying the pressure of 
the reaction zone. 

Claims 33, 34, 58 and 59 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Culver as applied to claims 1 and 36 above, and further in view of Takeda et al. (5,830,955). 

Culver does not disclose a step of cooling the reactor with a coolant more volatile 
than water (e.g., butane or isobutane). 

Takeda disclose a method of cooling a reactor by utilizing a coolant such as isobutane. 
See col. 9, lines 50-53; col. 10, lines 3-7. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Culver by using a coolant as taught by 
Takeda to cool the reactor. 
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Claims 9, 21, 26-29 and 51-54, 63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Culver as applied to claims 1 and 36 above, and further in view of De Boer et 
al. (US 7,049,442). 

The process of Culver is as discussed above. 

Culver does not specifically teach that the alkyl aluminum compound is tri-isobutyl 
Aluminum (TIBA), does not teach that the solvent is benzene or toluene, and does not teach that 
the catalyst comprises Cr or Ni. 

De Boer discloses an oligomerization of ethylene by using a catalyst system comprising 
Lewis acid, TIBA, and a metal such as Co. Solvent such as benzene is employed in the process. 
De Boer further teaches that it is known in the art that the oligomerization catalyst comprises Cr 
or Ni. See col. 2, lines 25-48; col. 9, lines 40-49; col.10, lines 20-26. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified by utilizing TIBA as taught by De Boer because TIBA is 
one of alkyl aluminum compound which is known to be effective in the oligomerization process. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Culver by utilizing benzene as a solvent as 
taught by De Boer because benzene is known to be effective solvent in the oligomerization 
process. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Culver by utilizing a metal such as Cr or Ni 
as taught by De Boer because it is known that such metals are effective in the oligomerization 
catalyst. 
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Claims 32 and 57 are rejected under 35 U.S.C. 103(a) as being unpatentable over Culver 
as applied to claims 1 and 36 above, and further in view of Culver et al. (US 7,053,259 B2) 
(hereafter Culver' 259). 

Culver does not specifically disclose a step of injecting the feed and the catalyst at more 
than one point along the length of the reactor. 

Culver' 259 discloses an oligomerization process of olefins wherein the feed and the 
catalyst at more than one point along the length of the reactor. See abstract; col. 3-4; col. 11, 
lines 54-62. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Culver by charging the feed and catalyst at 
multi-points as taught by Culver' 259 to maintain the ethylene concentration relatively steady 
over the length of the reactor. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TAM M. NGUYEN whose telephone number is (571)272-1452. 
The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Tarn M. Nguyen 
Primary Examiner 
Art Unit 1797 
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/Tarn M. Nguyen/ 

Primary Examiner, Art Unit 1797 



